Purpose: Identifying at-risk adolescent and young adult (AYA) cancer patients and referring them to age-appropriate psychosocial support services may be instrumental in reducing psychological distress and promoting psychosocial adaptation. The purpose of this study is to identify trajectories of clinically significant levels of distress throughout the first year following diagnosis and to distinguish factors, including supportive care service use, that predict the extent to which AYAs report distress.
and practical support, when needed, is suggestive of an active behavioral coping style -of being an active patient involved in one's own recovery process -and may be associated with positive psychosocial adjustment [17] . Conversely, experiencing unmet need for information, emotional support, or practical support, or not utilizing available supportive care services for whatever reasons, may debilitate young people's efforts to cope with their disease and thus complicate psychosocial adjustment [7] . For some AYAs, not using psychosocial support services may be attributable to personal choice or other intrapersonal factors including personality trait, fear or inability to accept what is happening to them, or an avoidant coping style. However, recent reports suggest that cancer patients' reports of unmet need for psychosocial support are more likely a result of services not being available, accessible, affordable, or age appropriate, or else perceived as such [18] [19] [20] .
Bonanno's stress-coping model may be particularly useful for understanding the relationship between psychosocial support service use and AYAs' emotional responses to cancer and its treatment [21] . By distinguishing resilience as an important protective psychological factor and coping response to trauma (including life-threatening illness), Bonanno's model counterbalances older stress-coping models that assumed the existence of only psychopathological responses to aversive events. The model depicts four prototypical patterns, or trajectories, of disruption in normal functioning across time following interpersonal loss or traumatic events. Each trajectory represents a theoretically derived coping response to trauma exposure. The first trajectory suggests that some individuals will experience an immediate and subsequently chronic distress response over time, often indicated by clinically significant symptoms of depression or anxiety (Chronic group). A second trajectory is characterized by a delay in reporting clinically significant distress symptoms (Delayed group). A third group is characterized as recovering, in that initial reports of clinically significant distress diminish over time and that patients eventually return to pre-event levels (Recovery group). Finally, a fourth group is resilient, demonstrating only mild to moderate levels of distress over time, never reaching clinical significance (Resilient group). Citing evidence that resilience is common among people exposed to various traumas, Bonnano distinguishes resilience from recovery, as well as from the other two trajectories, in that resilience reflects an ability to maintain relatively stable and healthy levels of psychological and physical functioning even when exposed to a highly disruptive event or life-threatening situation [21] . Bonanno's model offers an opportunity to study a broad range of psychological outcomes among AYA cancer patients over time and their correlates.
The purpose of this study is to (1) substantiate AYAs' use of and unmet need for psychosocial support services over 1 year following diagnosis, (2) identify longitudinal trajectories of psychological response among AYA cancer patients throughout the first 12-16 months following diagnosis, and (3) examine the relationship between unmet needs and distress trajectories. We suggest that trajectories may be, at least in part, a function of AYA use and engagement of psychosocial support services and that behavioral engagement may be a mechanism or determinant of resilience. We consider unmet need to be an indicator of non-active engagement regardless of whether lack of service use is due to personal choice or motivation, or the inaccessibility of services. We hypothesized that reporting unsatisfied needs for psychosocial support services at baseline would be associated with a decreased likelihood of demonstrating resilience over time, after controlling for age at diagnosis, gender, race, change in employment status or school attendance following diagnosis, and cancer type/severity. The findings will assist clinicians in identifying at-risk patients in need of referral for psychosocial support services.
Methods

Patients and methods
A prospective, longitudinal, multisite study assessed psychological distress and psychosocial service needs in AYAs at three time points: within 4 months of diagnosis (baseline) and then 6 and 12 months after the first completed baseline survey after providing consent, and one died. Thus, the sample consisted of 215 eligible patients who completed baseline surveys, for a response rate of 75%. Informed consent or assent was obtained from all participating patients and parents. Institutional Review Board approval was obtained from each participating site and the coordinating center. Additional methodological details are reported elsewhere [8, 12] .
Measures
Distress
The Brief Symptom Inventory-18 (BSI-18) is a standardized 18-item self-report scale using a 5-point Likert scale (from 0 'not at all' to 4 'extreme') to indicate how much respondents have been bothered by distress symptoms over the past 7 days [22] . Results generate age-adjusted and gender-adjusted T-scores for comparison with population norms for three subscales of depressive symptoms, somatic distress, and anxiety symptoms, and an overall Global Symptom Index (GSI). A mean GSI score of 50 and standard deviation of 10 represent norms for a community-based non-oncology population. Higher scores indicate greater levels of distress. An overall GSI score ≥63, or a score ≥63 on two of three subscales, suggests clinically significant distress or 'caseness'. The BSI-18 is a shortened version of the 53-item BSI, which has demonstrated reliability and validity in more than 400 research studies, including samples of healthy adolescents (13 years and older) [23] . The use of the BSI for distress screening in various cancer populations is widespread [24] [25] [26] . Internal reliability (Cronbach's alpha) of the BSI-18 in a large cohort study of childhood cancer survivors ranged from 0.75 to 0.90 [27] and was 0.90 for the current sample.
Service use and unsatisfied need
This instrument was developed specifically to assess AYAs' expressed needs for (1) information or informational resources, (2) counseling services, and (3) practical support services. Content was derived from prior qualitative research and theories of stress and coping as applied to AYA cancer survivors (see Table 1 for list of items) [28] . The instrument has been utilized in prior investigations of AYA cancer patients and survivors [8, [29] [30] [31] . Respondents indicate which of 15 services they have used and which they would like to use in the future. Response categories include the following: 'Have used and would like to use more', 'Have used and have no further need', 'Have NOT used but would like to', and 'Have NOT used and have no need'. Unsatisfied need is operationalized as a desire to use a service, regardless of whether the service had been used in the past. For purposes of multivariate analyses to test the hypothesis that unmet need around the time of diagnosis (baseline) was associated with distress trajectories, three unsatisfied need subscale scores were tabulated by counting the number of unsatisfied informational, counseling, and practical support items at baseline. Each subscale score ranged from 0 to 5, with higher scores indicating greater unsatisfied need. Sociodemographic data reported by patients included age at diagnosis, gender, race, school or employment status before diagnosis, and school or employment status at time of baseline survey. Changes in employment status or school attendance pre-diagnosis and post-diagnosis were examined, with data recoded into the following two categories: (1) remained in work/school and (2) stopped or remained out of work/school. Clinical data included type of cancer. Surveillance, Epidemiology, and End Results codes were used to categorize cancer type by severity of disease [32] . Three categories of severity were generated for this study on the basis of epidemiological evidence specific to AYAs: (1) diseases with expected 5-year survival rates greater than 80% (e.g., Hodgkin lymphoma); (2) diseases with expected 5-year survival rates of 50-80% (e.g., osteosarcoma); and (3) all other invasive malignancies with expected 5-year survival rates less than 50% (e.g., leukemia) [33] (Table 2 ).
Data analysis
Each respondent was assigned to a distress trajectory group on the basis of BSI-18 scores at each of three time points (baseline, 6-month follow-up, and 12-month follow-up). AYAs whose distress scores exceeded the threshold for caseness at all three time points were assigned to the Chronic group. Those whose scores exceeded the threshold for caseness only at 12-month follow-up, or at 6-and 12-month follow-up, were assigned to the Delayed group. Those whose scores indicated caseness only at baseline, or at baseline and 6-month follow-up, were assigned to the Recovery group. AYAs whose scores never reached the threshold for caseness were assigned to the Resilient group. Cross-tabulations and Chi-square tests were utilized to examine associations between the four distress trajectories and gender, race, change in work/school after diagnosis, and cancer type/ severity. Descriptive statistics summarized the proportions of AYAs reporting unmet needs for informational, counseling, and practical support at each cross-sectional time point. Cross-tabulations and Chi-square were also utilized to examine prevalence of unmet needs at 12-month follow-up for resilient AYAs as compared with all others (Chronic, Delayed, and Recovery groups combined). Multiple logistic regression analysis examined the numbers of unsatisfied information, counseling, and practical support needs at baseline and their relationship to a dichotomized outcome (Combined groups = 0; Resilient group = 1), after controlling for demographics and cancer severity.
Results
Of the 215 patients who completed the baseline survey, 179 (83% of baseline respondents) completed the 6-month survey, and 165 (77%) completed the 12-month survey.
One hundred fifty-two AYAs (71%) completed surveys at all three time points. Of the 50 patients lost to follow- up between baseline and 12 months, mortality accounted for 28% of total attrition (n = 14). The 152 patients who responded to all three data collection time points were significantly younger (age 22.7 years) than the 63 who did not (age 25.6 years). They also reported significantly fewer unmet informational needs at baseline (Table 2) . Otherwise, no other significant differences in demographics, cancer severity, reports of unmet need, or baseline distress scores (BSI) were observed ( Table 2) .
Distress groups and correlates
Of the 152 AYAs who completed surveys at all three time points, 18 (12%) obtained scores suggestive of a Chronic distress group, 23 (15%) were assigned to the Delayed group, 30 (20%) to the Recovery group, and 81 (53%) to the Resilient group. Figure 1 depicts the mean GSI distress score for each of the trajectory groups at each of the three data collection time points. Thirty-five percent of AYAs reported clinically significant distress at least once during the observation period. At the bivariate level, assignment to one of the four distress groups was not significantly associated with gender, race, age, work/school status at baseline, or cancer severity (at p < .05). Figure 2 summarizes the proportions of AYAs at each time point who reported unsatisfied need for each of 15 support services assessed (i.e., informational, counseling, and practical). Fifty-seven percent (57%) of participants reported that their need for at least one of the five information items (i.e., cancer information, Internet sites offering education or support, infertility information, exercise information, and diet/nutrition information) was unsatisfied at 12-month follow-up. Forty-one percent (41%) of AYAs indicated that at least one counseling need (i.e., professional mental health counseling, camps/retreats offering AYAspecific education/support, religious/spiritual counseling, family counseling, and counseling to address issues related to sexuality or intimacy) was unmet at 12-month follow-up. At 12-month follow-up, 39% of AYAs reported unsatisfied need for at least one practical support service (i.e., help with health insurance, disability, or social security; infertility services; transportation assistance; child care; and complementary and alternative medicine, including herbal treatment, acupuncture, biofeedback, meditation, and visualization or guided imagery).
Unsatisfied needs
Unsatisfied needs and resilience
In comparing resilient AYAs with all others, significant differences were observed in reporting unsatisfied needs for counseling from a mental health professional, family counseling, and infertility services, with Resilient AYAs being less likely than others to report these unsatisfied needs at 12-month follow-up. Twenty-six percent (26%) of AYAs in the Resilient trajectory (n = 21) reported that their need for counseling from a mental health professional was unsatisfied at 12-month follow-up, as compared with 48% of all other AYAs (X 2 = 7.90; p = .005). Twenty-two percent (22%) of Resilient AYAs (n = 18) indicated that need for family counseling was unsatisfied at 12-month follow-up, as compared with 37% (n = 26) of all others (X 2 = 3.81; p = .05). Eighteen percent (18%) of Resilient AYAs (n = 14) reported that need for infertility services remained unmet at 12-month follow-up, compared with 33% (n = 23) of all others (X 2 = 4.74; p = .03). Multivariate analysis determined the extent to which demographic characteristics, cancer severity, and number of unsatisfied needs at baseline was associated with distress trajectories (Chronic, Recovery, and Delayed groups combined = 0; Resilience group = 1). Results suggested that the 81 AYAs in the Resilience trajectory group were of significantly older age at diagnosis, less likely to have experienced disruption in school or work at diagnosis, and significantly less likely to report unmet counseling needs at baseline (Table 3) .
Conclusion
The present study assessed psychological distress among 215 AYA oncology patients at three points in time within 16 months following their initial cancer diagnosis. Results revealed that 12% of participants maintained clinically significant levels of distress at all three time points and an additional 15% evidenced a delay in eventually reporting clinically significant distress at 12-month follow-up. Thus, the prevalence of clinically significant distress at 12-month follow-up was 27% for this sample. The proportion of AYAs reporting clinically significant distress in this study may be an underestimate of the true prevalence when compared with prevalence rates of Bold is statistically significant odds ratio at p < .05. OR, odds ratio; CI, confidence interval.
30-40% reported for older adult patients throughout a continuum of care [9, 10] and with studies suggesting that the prevalence of distress is significantly higher in AYAs when compared with older adult cancer patients [34] [35] [36] [37] [38] .
For purposes of a healthy population comparison, the Centers for Disease Prevention and Control reported a 3.1-4.0% prevalence of serious psychological distress and a 8.3-10.2% prevalence of depression among young people aged 18-44 years in the USA in 2008 and 2009 [39] . Thus, exposure to cancer and its treatment obviously increases the risk of psychological distress for AYAs during the first year following diagnosis, regardless of the type of cancer and associated prognosis. It is important to note that pre-cancer mental health history may be a predictor of psychological distress and subsequent coping capability for AYAs; thus, assessment of pre-cancer mental health history seems important for identifying patients at risk for clinically significant distress throughout a continuum of care. Unfortunately, we were unable to determine which participants experienced depression or other mental health disorders prior to their cancer diagnosis, as doing so exceeded the scope of the study as well as the availability of resources to collect this information accurately and reliably.
Since the National Cancer Institute's Adolescent and Young Adult Oncology Progress Review Group in 2006 [40] , we have witnessed increased attention to the oncology care needs of AYAs [5, 41, 42] . Given recent growth in the creation and availability of new clinical care programs, psychosocial support services, and adventure therapy programs for AYAs, why do we witness a substantial prevalence of unmet need in this study? It is possible that AYAs may not utilize existing psychosocial services because of fear or stigma related to use of mental health services or from not wanting to be seen as different from their friends and peers [4] . However, populationbased data from the 2010 National Health Interview Survey, inclusive of 1777 survivors of adult-onset cancer, suggested that lack of knowledge or perceived unavailability of services accounted for 90% of the reasons why cancer patients do not utilize psychosocial support services with demonstrated benefit [20] . The delivery of quality care to AYAs requires psychosocial screening and assessment throughout a continuum of care in order for AYAs to benefit from services provided by mental health professionals and patient support organizations offering psychosocial and peer support. We find it notable that one-fourth of AYAs in the Resilient trajectory group, while assumedly maintaining relatively stable levels of psychological functioning, still indicated that their need for emotional support and counseling from a professional mental health provider was unsatisfied at 12-month follow-up. This subset represents resilient AYAs engaged in active coping but unable to locate accessible or appropriate services. Further research is needed to better understand AYA experiences of distress, adaptation, and service utilization throughout a continuum of care.
The finding that more than half of this AYA sample fit a trajectory of resilience is consistent with studies indicating that resilience is common for individuals exposed to traumatic events, including a cancer diagnosis [21, 43, 44] . In examining responses to acute life events, Bonnano suggested that little is known regarding the mechanisms that activate resilience and that no one factor has emerged as being directly tied to a resilient trajectory [45] . It is likely that resilience is a function of both internal and external factors and resources, such as cognitive appraisal, personality, and social support [46] . A primary goal of this study was to determine how AYAs' trajectories of distress over time were related to their reporting of unsatisfied needs in the areas of information, counseling, and practical support. We observed that resilient AYAs tended to be older, to have remained employed or in school, and to report fewer unmet needs for counseling services. Thus, feeling that their emotional needs are satisfied and remaining engaged in their social world to the extent possible appear related to resilience and perhaps increases in salience as they get older. A specific focus on mechanisms or determinants of resilience were beyond the scope of this study but certainly are warranted.
Still the question remains: Does engagement and use of services satisfy AYAs' needs for information, emotional support, and practical support, and thus promote resilience? Or does resilience encourage or promote AYA engagement and subsequent benefit from psychosocial support services? The linear regression analyses reported here prohibited a determination of the direction of causation. Unsatisfied counseling needs may contribute to distress just as one's experience of distress may prohibit an individual from seeking mental health care. Regardless of the direction of causation, however, this observed relationship indicates a need for clinical attention. Clinically significant levels of emotional distress place AYA patients at risk for poor adherence to therapy and thus lowered potential for survival [47] ; yet independent studies and systematic reviews purport that psychologically distressing problems created or exacerbated by cancer can be effectively addressed by psychosocial and peer support interventions geared specifically for AYAs [48, 49] . Substantial proportions of AYAs in this study reported that their needs for psychosocial support services were not being met, and particularly at the cessation of treatment, a critical transitional phase of cancer care when many cancer patients experience spikes in anxiety and emotional distress, an increased need for information related to post-treatment follow-up care, and uncertainties about life after cancer [12, 50] . Models of oncology care that address the unique medical, psychosocial, and developmental needs of AYAs throughout a continuum of care are needed. This study's strengths include a large and ethnically diverse sample derived from multiple tertiary care institutions and assessed longitudinally, with a minimal and acceptable rate of attrition. However, the findings are somewhat limited in that 25% of the potentially eligible sample pool was inaccessible, presumably because many of these patients were too ill to participate. Their absence from the study may, in fact, contribute to an underestimation of distress in this sample. Use of the BSI-18 may have further contributed to an underestimation of the true prevalence of distress in the AYA population. In a study of comparably aged young adult survivors of childhood cancer, Recklitis and Rodriguez suggested that the BSI-18 demonstrated low sensitivity (41.78%) in determining clinically significant cases of distress when using published algorithms for determining caseness [51] . Other limitations of the study include a reliance on self-report questionnaire data alone and lack of available data relating to cognitive, psychological, or appraisal factors known to be associated with individuals' responses to trauma. Another limitation of this study involves the service use questionnaire. Although used previously in research and results reported in the literature, there are no reports of its validation or psychometric properties.
Finally, a limitation of Bonanno's trauma model as it applies to cancer is that it does not allow for assessing positive adaptation or growth attributable to cancer. Empirical evidence exists to support the assertion that some young people are not only resilient but actually experience and report a better or more fulfilling life after cancer [44, 52, 53] . Thus, age-appropriate and developmentally appropriate psychosocial support interventions for AYAs are needed to not only alleviate distress but also promote growth and facilitate successful achievement of the developmental life tasks associated with adolescence and young adulthood. Findings reflect the importance of identifying factors associated with distress, psychosocial adaptation, and growth, and the extent to which informational, counseling, and practical support influence these outcomes throughout a continuum of care that initiates at diagnosis, continues through treatment, and transitions to survivorship or else the terminal phases of treatment and the end of life.
